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An in depth review of the results presented in ‘Defined Approaches to Classify Agrochemical Formulations into EPA Hazard Categories: Case Study using EpiOcularTM reconstructed human corneal epithelium and bovine corneal opacity and permeability assays’ is presented below to investigate the potential reasons for alignment—or lack thereof—within the EPA category predictions of the three approaches (DA-EO+BCOP, DA-BCOP, and the historical in vivo rabbit data).
Examples demonstrating alignment between all three approaches
Formulation C is a suspension concentrate for which there is alignment between all approaches; all predict EPA Category IV and demonstrate the non-irritancy of the formulation. 
· DA-EO+BCOP: EpiOcularTM mean cell viability is 102.7%, greater than the cut off value for EPA Category IV (mean cell viability > 60%), and the prediction for DA-EO+BCOP is EPA Category IV. There was no need to proceed to the results of the BCOP, in this case.
· DA-BCOP: The IVIS from the BCOP is -0.1, less than the cut off value for EPA Category IV (IVIS < 3). Histopathology was not necessary for classification in this case (however, histopathology was conducted and the corneas exposed to the test material were similar to those tested with the negative control as expected).
· Historical in vivo rabbit data: The historical results from the in vivo test classified Formulation C as Category IV. Testing was conducted in nine rabbits, all of whom drove classification.
Formulation G is an emulsifiable concentrate for which there is alignment between all approaches; all predict EPA Category I and demonstrate the severe irritancy of the formulation.
· DA-EO+BCOP: EpiOcularTM mean cell viability is 8.7%, less than the cut off value for irritancy (mean cell viability < 60%), and therefore, the BCOP results are assessed. The IVIS from the BCOP is 81.9, greater than the cut off value for EPA Category I (IVIS ≥ 55); therefore, there is the option to either classify as EPA Category I or confirm the classification using the histopathology findings. In this case, histopathology demonstrated severe changes to the exposed corneas.
· DA-BCOP: The IVIS from the BCOP is 81.9, greater than the cut off value for EPA Category I (IVIS ≥ 55); therefore, there is the option to either classify as EPA Category I or confirm the classification using the histopathology findings. In this case, histopathology demonstrated severe changes to the exposed corneas.
· Historical in vivo rabbit data: one out of three rabbits drove this classification, as EPA Category I, with a corneal opacity of 1 persistent to Day 21. The other two rabbits experienced corneal opacity results of 1 until Day 17.
Examples demonstrating alignment between two approaches
Formulation E is an emulsifiable concentrate, and is one of two formulations (2/29) for which predictions from DA-EO+BCOP and DA-BCOP align but do not provide a more conservative classification than the historical in vivo rabbit data. In this case, the in vivo classification was driven by one rabbit.
· DA-EO+BCOP: EpiOcularTM mean cell viability is 28.5%, less than the cut-off value for EPA Category IV (mean cell viability > 60%). The IVIS for BCOP is 11, less than the cut-off value for EPA Category I (IVIS ≥ 55), and the histopathology report predicts a classification of EPA Category III.  
· DA-BCOP: The IVIS from the BCOP is 11; therefore, the histopathology findings are assessed to determine classification. The findings demonstrate that events are solely occurring in the upper epithelium (mild irritation), which rules out EPA Category I or II. As the IVIS is greater than 3, the final category is EPA Category III.
· Historical in vivo rabbit data: one rabbit was used. This rabbit drove the classification on EPA Category I due to persistence. The corneal opacity reading on Day 21 was 2. Of note, chemicals identified as GHS Category 1 (i.e. severely irritating substances) are classified differently 27% of the time when retested; 10% of test materials predicted as GHS Category I, on retesting were found to be predicted as GHS No Category (i.e. as non- or minimally irritating substances) [21].
Formulation T is a suspension concentrate, and is the other formulation (2/29; along with Formulation E above) for which DA-EO+BCOP and DA-BCOP align but do not provide a more conservative classification than the historical in vivo rabbit data. However, the change in classification from EPA Category III to IV would not result in a change to PPE requirements. Additionally, for this formulation, the in vivo classification was driven by one rabbit, and the predicted category is a middle irritancy category where the in vivo test is known to be most variable, making confidence in that prediction low. Although the classification predictions do not align, the results for all three approaches provide responses close to the threshold between EPA Category III and IV in this case, i.e. all three provide similar responses on exposure to the test material.
· DA-EO+BCOP: EpiOcularTM mean cell viability is 78%, higher than the cut off value for EPA Category IV (mean cell viability > 60%); therefore, DA-EO+BCOP predicts Formulation T to be EPA Category IV. It is not necessary to consult the results of the BCOP in this case. 
· DA-BCOP: The IVIS from the BCOP is 1.9, less than the cut off value for EPA Category IV (IVIS < 3); therefore, DA-BCOP predicts Formulation T to be EPA Category IV. Histopathology was not necessary for classification in this case (however, histopathology was conducted and minimal changes to the cornea were observed compared to negative control-treated corneas).
· Historical in vivo rabbit data: three rabbits were used, one of which drove the classification of EPA Category III, due to conjunctival redness that was detected on Days 2, 3, and 4. Confidence in the historical in vivo rabbit data is particularly low in the middle irritancy categories (GHS middle categories 2A and 2B were only 32.9% or 15.5%, respectively, likely to predict the same category when retested) [21].

Formulation V is a soluble liquid for which there is alignment between DA-EO+BCOP and DA-BCOP, and their predicted EPA category is more conservative than that of the historical in vivo rabbit data, and would result in a change in PPE requirements. In this case, the predicted category from the historical in vivo rabbit data is a middle irritancy category where the in vivo test is known to be most variable, making confidence in that prediction low.
· DA-EO+BCOP: EpiOcularTM mean cell viability is 3.7%, less than the cut off value for EPA Category IV (mean cell viability > 60%); therefore, the BCOP is conducted. The IVIS from the BCOP is greater than the cut off value for EPA Category I (IVIS ≥ 55); therefore, there is the option to either classify as EPA Category I or confirm the classification using the histopathology findings. In this case, histopathology demonstrated moderate changes to the exposed corneas, therefore, either EPA Category I or II could be predicted. The more conservative category (EPA Category I) was used here.
· DA-BCOP: The IVIS from the BCOP is 59.6, greater than the cut off value for EPA Category I (IVIS ≥ 55); therefore, there is the option to either classify as EPA Category I or confirm the classification using the histopathology findings. In this case, histopathology demonstrated moderate changes to the exposed corneas, therefore, either EPA Category I or II could be predicted. The more conservative category (EPA Category I) was used here.
· Historical in vivo rabbit data: three rabbits were used, two driving classification of EPA Category III, due to conjunctival redness, which cleared by Day 7. Confidence in the historical in vivo rabbit data is particularly low in the middle irritancy categories (GHS middle categories 2A and 2B were only 32.9% or 15.5%, respectively, likely to predict the same category when retested) [21].

Formulation AB is an emulsifiable concentrate for which there is alignment between DA-EO+BCOP and DA-BCOP, and their predicted EPA Category is more conservative than that of the historical in vivo rabbit data, and would result in a change in PPE requirements. In this case, the in vivo classification was driven by one rabbit, and the predicted category is a middle irritancy category where the in vivo test is known to be most variable, making confidence in that prediction low.
· DA-EO+BCOP: EpiOcularTM mean cell viability is 3.5%, less than the cut off value for EPA Category IV (mean cell viability > 60%); therefore, the BCOP is conducted. The IVIS from the BCOP is less than the cut off value for EPA Category I (IVIS ≥ 55). The histopathology report indicates that injury to the exposed corneas was moderate; therefore, DA-EO+BCOP predicts EPA Category II.
· DA-BCOP: The IVIS from the BCOP is 18.5, less than the cut off value for EPA Category I (IVIS ≥ 55). The histopathology report indicates that injury to the exposed corneas was moderate; therefore, DA-BCOP predicts EPA Category II.
· Historical in vivo rabbit data: three rabbits were used, one driving classification of EPA Category III, due to corneal opacity and conjunctival redness which both cleared by Day 7. Confidence in the historical in vivo rabbit data is particularly low in the middle irritancy categories (GHS middle categories 2A and 2B were only 32.9% or 15.5%, respectively, likely to predict the same category when retested) [3].

Formulation Z is an emulsifiable concentrate for which there is alignment between DA-BCOP and the historical in vivo rabbit eye irritation data (EPA Category III), whereas DA-EO+BCOP provides an EPA Category IV prediction, which would not result in a change in PPE requirements. Interestingly, DA-BCOP provides a more conservative outcome than DA-EO+BCOP. This is due to the IVIS score, which is 3.9, and therefore just over the boundary (IVIS < 3) for Cat IV. The histopathology demonstrates minimal irritation but, to maintain consistency with OECD TG 437, any IVIS over 3 will not lead to a Cat IV prediction under DA-BCOP. Of note, the mechanistic information from both EpiOcularTM and the BCOP agree to minimal irritation. The predicted category for the historical in vivo rabbit eye irritation data is a middle irritancy category where the in vivo test is known to be most variable, making confidence in that prediction low.
· DA-EO+BCOP: EpiOcularTM mean cell viability 91.2%, more than the cut off value for EPA Category IV (mean cell viability > 60%); therefore DA-EO+BCOP predicts EPA Category IV.
· DA-BCOP: The IVIS from the BCOP is 3.9, just more than the cut off value for EPA Category IV (IVIS < 3). The histopathology report indicates minimal irritation however, as the IVIS is more than the EPA Category IV cut-off value, DA-BCOP predicts EPA Category III.
· Historical in vivo rabbit data: three rabbits were used, one driving classification of EPA Category III, due to corneal redness which cleared by Day 3. Confidence in the historical in vivo rabbit data is particularly low in the middle irritancy categories (GHS middle categories 2A and 2B were only 32.9% or 15.5%, respectively, likely to predict the same category when retested) [3].

Example lacking alignment between all three approaches

Three formulations (Formulation K, Y and AA) lacked alignment between all three approaches. For all three formulations, DA-EO+BCOP predicted EPA Category III and DA-BCOP predicted EPA Category IV, which does not result in a change in PPE requirements. The historical in vivo rabbit eye irritation data predicted EPA Category II in all three cases, with only one of three rabbits driving classification. 

As a representative example, details for results of Formulation AA (emulsifiable concentrate) are provided.
· DA-EO+BCOP: EpiOcularTM mean cell viability is 35%, lower than the cut off value for EPA Category IV (mean cell viability > 60%). The IVIS from the BCOP is less than the cut off value for EPA Category 1 (IVIS ≥ 55), and histopathology indicates that injury is minimal; therefore, DA-EO+BCOP predicts EPA Category III.
· DA-BCOP: The IVIS from the BCOP is 2.1, less than the cut off value for EPA Category IV (IVIS < 3); therefore, DA-BCOP predicts EPA Category IV. 
· Historical in vivo rabbit data: three rabbits were used, one driving classification of EPA Category II, due to corneal opacity detected between Day 14 and 21. 

In the case of Formulation AA, K and Y, it would be useful to know, prior to testing, whether each formulation was predicted (based on physical chemical properties) to be irritating or non-irritating. If the former, DA-BCOP would be used to gain an EPA Category IV, and if the latter, DA-EO+BCOP would be used to gain an EPA Category III. 

